This research develops a measurement model representing personal web usage activities (PWU) in the workplace. A series of activities are used to identify potential items and validate three personal web usage dimensions. These dimensions of activity include personal external business, personal external socializing, and personal external interest and research. First and second order confirmatory factor analyses are used to validate the instrument. The results recommend the use of personal web usage construct in both investigating the factors that lead to personal web usage in the workplace and in providing advice for practitioners of potential consequences of these personal web usage dimensions.
INTRODUCTION P
ERSONAL WEB USAGE (PWU) in the workplace has become a pervasive and expensive problem for organizations. [1] [2] [3] [4] PWU is defined as voluntary online web behaviors during working time using any of the organization's resources for activities outside current customary job/work requirements. 5 Such activities can include reading news, making travel arrangements, online purchases, and searching for jobs. Recent on-line industry studies show that web usages in the workplace can cost U.S. organizations approximately $1 billion annually in terms of lost productivity, 6 not to mention other potential legal liabilities, such as libel, defamation, and harassment lawsuits. 7 Researchers generally define deviant Internet usage in the workplace as Internet abuse in the workplace, 8 cyberloafing, 9 problematic Internet usage, 10, 11 or even Internet addition. 12, 13 Since these behaviors often result in detrimental consequences to the organization, many organizations have decided to take severe disciplinary actions against their employees, ranging from preliminary verbal warnings and written reprimands to employment terminations. [14] [15] [16] While management is often confronted with decisions regarding Internet monitoring, 17 practitioners suggest that implementing an effective Internet policy with Internet filtering software may in fact deter such negative workplace behaviors. 18, 19 Contrary to the negative perception of PWU, several recent studies suggest that some PWU in the workplace can be a healthy recipe for a productive work life, 20, 21 and that some PWU behaviors do not always lead to work inefficiency. 22 Whether personal web usage deteriorates or enhances productivity, the determinants and consequences of personal Internet usage in workplace are not really well understood due to various conceptual definitions and lack of appropriate instruments. The growing importance of this problem positions PWU to be an important construct in the individual psychology, organizational behavior, and management information systems literature. PWU has been studied as a determinant factor of both work inefficiency and job satisfaction, 23 and a consequential factor in various levels of belief models. [24] [25] [26] Other studies have examined the psychological aspects of the individual's motivation for Internet usage by exploring the nature of an Internet user's emotional factors that lead to Internet usage. Such factors can be grouped as part of social, transactional, and informational concerns, 27 or as part of motivation factors which include interpersonal utility, passing time, information seeking, convenience, and entertainment. 28 Although these literatures provide the understanding of the motivation of Internet users, they do not lead to standardized measures of PWU activities that may actually occur at work.
Literature review also suggests that much of the previous PWU research has employed measures of unidimensional instrument of the construct, for instance types of websites accessed, 5, 22 frequency, 29 or time spent on certain general activities, such as browsing, downloading, messaging, and purchasing. 25 However, with the broad spectrum of PWU activities, the one-dimensional PWU measure may not be sufficient to address complete concerns about Internet usage in the workplace. Recent research suggests that PWU should be viewed as multidimensional construct in term of the types of activities being conducted during personal web usage. 1, 11 Lim et al. suggest to use browsing and emailing activities as a measure for cyberloafing. 30 A Stanford study classifies Internet usage of into various categories based on the frequency and types of websites, such as shopping, entertainment, news, and information. 31 Based on these findings, a study that focuses on the multi-dimensional aspects of PWU activities is required for further development in this field of research.
The purpose of this study is to develop, refine, and validate a scale that measures the PWU. Although PWU behaviors are considered to be unproductive, the study differs from other previous research in a sense that it assumes that employees in the workplace are not suffering from any psychological problems, such as addiction, depression, or impulsiveness. It investigates unproductive behaviors that some employees may consider to be generally acceptable by their peers. An effective instrument to accurately measure general personal web usage in the workplace would be useful from several points of view; the instrument would contribute to a better understanding of the behaviors and allow the researchers to further investigate their underlying determinants.
MATERIALS AND METHODS

Instrument development
Development of the PWU scale followed the standard psychometric procedures. 32, 33 The instrument validity is divided into four phases using three sets of data that were collected during the time of this study. In phase one, the instrument items were generated. Then, phase two was used to establish the content validity of the scale and to identify the underlying factors of personal web usage activities through normality testing using a pilot sample. In phase three, the instrument was validated with dataset 1 through factor analysis, reliability, and construct validity testing. In addition, predictive and nomological validity was conducted. In the final phase of the study, the PWU instrument was revalidated using dataset 2.
RESULTS
Phase 1: item generation
The first step in the scale development process was the generation of a list of items of 120 personal web usage behaviors at work, generated using a group of part-time MBA students. In generating the list, they were asked to exclude some problematic activities, such as activities relating to web crime (e.g., hate speech, hacking). Activities that might be related to individual's psychological problems; activities that violated an individual's privacy or which might lead to immoral activities-adult sites, violent sites, drugs and alcohol site-were also excluded. These behaviors were reviewed and assessed by the authors for appropriateness, redundancy, and clarity. The final pool of statements, describing 20 unique personal web usage activities was obtained, as shown in Table 1 .
Phase 2: instrument modification
An initial empirical effort was undertaken to provide exploratory results using a pilot study. The objective of the pilot study was to ensure a certain degree of validity of the construct and to find general norms of PWU activities. The study used 62 part-time MBA students at a leading university in the northeastern United States. These students held full-time jobs with Internet access from their workplaces, were asked to respond to the 20 personal web usage activities on the basis of their extent of which they performed these activities while at work (1 = none, to 5 = very extensive). This stage was considered important, given the potentially sensitive nature of PWU activities and the real possibility of extreme end loadings that could distort the covariance structure. Eight items (5, 6, 7, 8, 9, 10, 14, 17, and 18) were dropped since they failed tests of normality. (Our initial examination of the dropped items suggested that the use of the Internet for interactive entertainment and past-time activities while at work did exist; however, these activities were rare or happened under special circumstances. The elimination of these items also suggests some possibilities that interactive entertainment may not be a part of the personal web usage norms in the workplace, even if they are an essential part of daily home and private Internet usage as indicated in the literature.)
After the final eleven types of PWU activities had been identified, an on-line survey was conducted to find common factors among these activities. Emails (with an URL link to the questionnaire) and asking for participation in the Internet usage study were sent directly to the targeted MBA students at seven schools in the United States (East and West Coast) and several U.S. companies. The respondents were asked to respond to the 11 personal web usage activities on the basis of the extent to which they performed these activities while at work (1 = none, to 5 = very extensive). There were 312 respondents with the approximate response rate of 20%. The sample was then randomly split into two datasets: dataset 1 (n = 157), and dataset 2 (n = 155). The respondents were 65.7% part-time student and 34.3% non-students. The respondents also had college degree (25%) and some had a graduate or a professional degree (67.6%). They worked full-time with an average working day close to 8.6 h per day. There were 60.8% male and 39.2% female, with the majority of the respondents' ages at 21-39 years (71.5%). The majority of the respondents held low and middle management positions (33.7%) or technical positions (30.1%).
To assess the structure of PWU scale, dataset 1 were factor analyzed, using the principal components analysis followed by a varimax rotation. The initial factor solution resulted in three factors with eigenvalues greater than one. The three-factor solution accounted for 58.3% of the variance, as illustrated in Table 2 .
Cronbach's Alpha coefficients were 0.7318 for factor 1, 0.7472 for factor 2, and 0.5464 for factor 3. The reliability coefficients for factor 3 fell below the acceptable level for in exploratory research. 34 . Factor 1 consists of items indicating personal web usage related to purchasing and personal business. These items included conducting personal external business, conducting personal investment and banking activities, conducting personal on-line shopping, and conducting personal travel or recre- 
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Seeking and viewing information
Reading on-line news, including sports, weather, etc (act11) Researching any products or services related to personal interests (act12). Viewing entertainment products and services (act20) Researching personal hobbies (act13). Searching for jobs outside the company (act14).
Interpersonal communication
Sending e-cards, e-flowers, e-gifts, etc. to friends and family (act15). Sending or forwarding e-mail to multiple mailing lists, individuals, or newsgroups (act16). Using on-line classified advertisements (act18). ational activities. Factor 2 points toward the seeking and viewing of information that exists on the Internet. This factor suggests that employees at work generally used their personal Internet access to seek for information according to their interests. These interest items included reading on-line news, researching any products or services related to personal interests, researching personal hobbies, and viewing entertainment products and services. Factor 3 signifies the interpersonal communication activities, which included sending e-cards to friends and family, sending or forwarding e-mail to multiple mailing lists, and using personal, web-based e-mail accounts.
Phase 3: confirmatory factor analysis, dimensionality, and item reliability
In this phase, the 11 items were subjected to a confirmatory factor analysis to examine whether a three-factor structure was appropriate. Using dataset 1 (n = 157), confirmatory factor analysis (CFA) was used in covariance based structural equation modeling to provide the convergent and discriminate validity through fit measures and insignificant chi-square (x 2 ). 35 The first-order CFA suggests that the three subscales (i.e., Personal ECommerce, Personal Information Research, and Personal Communication) were independent in their prediction of personal web usage, as shown in Figure 1 . The chi-square test (x 2 /degree of freedom) for goodness of fit was significant 1.058 (x 2 of 41.26 (39) , p < 0.372). The fit statistics of goodnessof-fit index (GFI) was 0.957, and the adjusted goodness-of-fit index (AGFI) is 0.927, suggesting an adequate model from a practical standpoint. Furthermore, the nonincremental fit index, such as the Benter-Bonett normed fit index (NFI), was .918, which was well above 0.9. In sum, the fit statistics seemed to confirm the strength of measurement inherent within the scale items of the factor solution. In addition, the standardized residual covariances among the items were less than 2.58, which indicated that there was no covariance between the items from different factors. 36 The second-order model, illustrated in Figure 2 , posits a latent factor governing the correlations among Personal E-Commerce, Personal Information Research, and Personal Communication. In essence, the theoretical interpretation of this highorder factor model is merely explaining the covariation among first-orders in a parsimonious way, i.e., this model requires fewer degrees of freedom. Therefore, the goodness-of-fit of the high-order model can never be better than the corresponding first-order model. 37 In this sense, the first-order model provides a target or optimum for the highorder model. In the second-order model, the chisquare test (x 2 /degree of freedom) for goodness of fit was 1.058 (x 2 of 41.26 (39) , p < 0.372) which is the same as the value of chi-square value in the firstorder model, further indicating a good data fit for a measurement model.
To assess the discriminant validity of the instrument, two tests were conducted. First, the varianceextracted estimates for factor 1 (0.43), factor 2 (0.46), and factor 3 (0.31) were greater than the square of the correlation estimates between factors (0.32, 0.24, and 0.22, respectively), with the exception of the factor 3 (minimal difference of 0.01). Second, Table 3a shows the x 2 and degrees of freedom of the alternative models. The results showed that the x 2 of the three-dimensional PWU is significantly smaller, given the difference in degrees of freedom, than the x 2 of any of the alternative models. Therefore, the three-dimensional model satisfies its discriminant validity. 39 Nomological validity. An essential element in construct validation is establishing its meaningfulness in terms of other phenomena within the domain of the study. If the expected relationships between constructs are empirically supported, then it is assumed that the measures of those constructs have a certain degree of nomological validity. 40 In the present study, the nomological validity was tested by correlating the scores on each factor of the PWU scale to non-work-related website access, 5 job satisfaction, 41 and work inefficiency. 42 The following discussion provides the literatures support of why these constructs were used.
Non-work-related websites access (NRS).
LaPlante categorizes types of websites visited by employees into work-related (competitors, suppliers, and customers) and personal-related websites (arts and entertainment, travel and leisure, living/consumer, and sports/news). 43 This classification was used as the dependent variables to explore the antecedent factors that led to personal web usage in the workplace. 5, 42 Personalrelated websites often contain pictures, and audio and video downloads that eventually reduce the network response time. During our data collection, respondents were also asked to indicate how likely they were to access four different types of websites while at work. The four-item measurement of non-work-related websites (NRS) consisted of four types of websites: arts and entertainment, travel and leisure, living/consumer, and sports/news. Job satisfaction (JS). Low job satisfaction could be one of the possible factors that can lead to personal web usage activities. This rationale is based on the research related to workplace production deviance. Hollinger and Clark find that low job satisfaction consistently predicts production deviant behaviors. 44 They state that there is a relationship between job dissatisfaction and counter-productive activities, such as slow or sloppy work, and lateness. Hollinger also investigates job dissatisfaction as an organizational attachment factor that leads to production deviant behaviors in the workplace. 45 Huiras et al. find that employees who are satisfied with their jobs are less likely to perform workplace misconduct-"more satisfied workers commit fewer acts of workplace deviance than less satisfied workers." 46 Dissatisfaction and intent to quit also lead to a higher incidence of minor counterproductive deviant behaviors, such as absenteeism and privilege abuse. 47 Hollinger and Clark conclude, "employee deviance is best understood within the 'social context' of the work environment, including perceived job dissatisfaction as a principle component." 48 These findings suggest that job satisfaction could to be the major influence on personal web usage activities. Job satisfaction, which is used to capture overall satisfaction with the job, was measured using a three-item scale adapted from 
Work inefficiency (WI).
The term efficiency relates to how well information resources are managed and are used; thus, using the Internet for business purposes benefits both organizations and employees. However, employees' work inefficiency could suffer when employees use their Internet access for personal reasons. The time employees spend on the Internet for non-work activities reduce their productivity. 17 A survey of 150 executives from top U.S. organizations finds that 55% of managers perceive that non-workrelated Internet usages are undermining their employees' work quality on the job. 50 Accessing personal-related websites at work leads to serious loss of productivity and clogged networks. 42 Therefore, the measurement developed by Anandarajan et al. was adapted for this study. 42 The respondents were asked how the Internet and e-mail have changed some of the characteristics of their current job in terms of wasted time, reduced time to complete work and to go through extraneous material, and reduced amount of re-work.
The correlations between PWU dimensions and non-work-related website access (NRS), job satisfaction (JS), and work inefficiency (WI) are shown in Table 4a . The results show that all dimensions of PWU had significant correlations with (p < 0.01) with non-work-related website access (NRS). The result of factor 1 and factor 2, which had the highest correlation with NRS (0.371, p < 0.01; 0.474, p < 0.01, respectively), made sense to us. Reading online news, researching personal hobbies, and viewing entertainment products and services may in fact lead to frequent non-work-related website visits, such as arts and entertainment, sports, and news. However, factor 3 has the least correlation with NRS (0.265, p < 0.01), suggesting that using personal web-based e-mail may relate specifically to a smaller segment of non-work-related websites that the NRS instrument failed to capture. This is an indication that non-work-related website measurement used in this study may not capture personal web-based e-mail access in the workplace, such as hotmail.com and yahoo.com.
Job satisfaction (JS) failed to produce any significant correlations with the PWU dimensions. This finding suggests that using personal web usage in the workplace has no relationship to job satisfaction, although some evidence from the literatures mentioned earlier suggests otherwise. The result could imply that employees engaging in personal web usage are not necessarily the people who are less satisfied with their work.
Work inefficiency (WI) also did not produce a significant negative relationship with the any of the PWU factors, suggesting that performing personal web usage at work may not lead to work efficiency. The results were contrary to what was expected; thus, future research is needed to investigate the relationship between work inefficiency and personal web usage in the workplace. Table 5a explains variations resulting from using the three PWU dimensions to predict each of the potential dependent variables: NRS, JS, and WI. These statistics suggest that the three-dimensional PWU measurement explained 24% of the variance in non-work-related website access (NRS). The specific regression coefficients supported positive relationships between non-work-related websites access and both factor 1 (b = 0.15) and factor 2 (b = 0.39). The results suggest the usefulness of the PWU dimensions in predicting and potentially explaining non-work-related website access. However, the three-dimensional PWU measurement was not able to explain job satisfaction and work inefficiency.
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In sum, the two initial stages supported the three-dimension PWU measurement with adequate reliability, and convergent and discriminant validity through exploratory and confirmatory factor analysis. The predictive and nomological validity was also confirmed through the correlation and regression analysis with non-work-related website access. The next goal was to replicate the analytical steps done previously using dataset 2.
Phase 4: instrument validity
Using dataset 2, the first-order confirmatory factor analysis suggests that the three subscales were independent in their prediction of PWU, consistent with dataset 1. The chi-square test (x 2 /degree of freedom) for goodness of fit was significant 1.384 (x 2 of 53.98 (39), p < 0.056), which was an indication of convergent validity. The fit statistics of goodness-of-fit index (GFI) is 0.942, adjusted goodnessof-fit index (AGFI) is 0.901, and Benter-Bonett normed fit index (NFI) is 0.908, suggesting an adequate model from a practical standpoint. There was no significant covariance value among the standardized residual. The dataset 2 shows that the fit statistics seemed to confirm the previous results. The second-order model of this dataset supports multi-dimensional PWU construct; a good data fit for a measurement model with the goodness-of-fit of the second-order model equivalent to the firstorder model.
For the discriminant validity test of dataset 2, the variance-extracted estimates for factor 1 (0.41), factor 2 (0.52), and factor 3 (0.38) are greater than the square of the correlation estimates between factors (0.40, 0.27, and 0.28, respectively), with the exception of the factor 3 (difference of 0.02). Thus, the test supported discriminant validity for three factors. Second, the chi-square difference test was compared to the proposed measurement model and the alternative measurement models. Table 3b shows the x 2 and degrees of freedom of the alternative models. The results showed that the x 2 of the threedimensional PWU measurement model are significantly smaller than the x 2 of any of the alternative measurement models. Cronbach's Alpha coefficients were 0.7222 for factor 1, 0.8029 for factor 2, and 0.6346 for factor 3, providing adequate support for composite reliability.
Nomological validity. Dataset 2 was also tested by correlating the scores on each factor of the PWU scale to non-work-related website access, 5 job satisfaction, 41 and work inefficiency. 42 The correlations between PWU dimensions and non-work-related website access (NRS), job satisfaction (JS) and work inefficiency (WI) of dataset 3 are shown in Table 4b . The result shows that all dimensions of PWU had significant correlations with (p < 0.01) with nonwork-related website access (NRS). The correlation results of factor 1, factor 2, and factor 3 are 0.418, 0.566, and 0.271, respectively (p < 0.01). These results are consistent with those of dataset 1. Table 5b explains variations resulting from using the three PWU dimensions to predict each potential dependent variables: NRS, JS, and WI. These statistics suggest that the three-dimensional PWU measurement explained 33 percent of the variance in nonwork-related website access (NRS). The specific regression coefficients supported positive relationships between non-work-related website access and both factor 1 (b = 0.11) and factor 2 (b = 0.53).
The results from dataset 2 also suggest the usefulness of the PWU dimensions in explaining nonwork-related website access to some extent. Consistent with dataset 1, the three-dimensional PWU measurement did not explain job satisfaction and work inefficiency to our satisfaction.
DISCUSSION
The purpose of this research was to develop a survey instrument that could assess a wide range of personal web usage activities in the workplace (PWU). This paper presents important steps in the development of a concise, empirically based measure of PWU. The instrument was verified through three separate sets of data that were collected at the same period for this study. The pilot study was used to explore the PWU dimensions and the content validity, while the two additional datasets were used to establish the requirements for instrument development based on confirmatory factor analysis, composite reliability, and construct validity. Predictive and nomological tests were also performed to establish the instrument's usefulness and predictability in terms of other existing constructs within the domain of study.
The results imply that PWU could be represented as a multi-dimensional measure: PWU-related to e-commerce, PWU-related to information seeking/ viewing, and PWU-related to interpersonal communication. There are several important implications that we can learn from these results. First of all, the study based on the normality tests implies that the other two classes of activities (PWU-related to entertainment/pass time and PWU-related to downloading) are not a part of the general Internet usage norm in the workplace. Employees who perform these tasks may not be satisfied with their job, or are finding ways to escape from work-related stress. It should be interesting, however, for researchers to investigate these activities in relation to problematic workplace behaviors. Second, the values of Cronbach's Alpha for PWU-related to interpersonal communication were low for the dataset 1 (0.5464), suggesting the third factor as being questionable for its composite reliability. Since there are various other interpersonal communication activities that can be done while at work, future research may need to expand this set of activities to reflect this dimension by including activities that can be perform through personal webbased e-mail account. Third, all PWU dimensions did not predict job satisfaction and work inefficiency, as we hypothesized they would. These results suggest that PWU dimensions could be general Internet usage norms in today's organizations that do not impact the productivity of the respondents. Also, it could be that the uni-dimensional measurements of job satisfaction and work inefficiency did not inadequately capture the nature of PWU activities, or vice versa. There could be other consequences of PWU that need to be examined as well, such as legal liability, cost of network slowdown, etc. Lastly, the results showed that PWU-related to e-commerce and PWU-related to information seeking/viewing led to the visiting of non-work-related website visits, while there was minimal support for PWU-related to interpersonal communication as mentioned earlier. This result is logical considering that the websites that employees need to visit for shopping on-line and conducting personal research are generally entertainment, travel, consumer, and news websites; but sending personal e-mails and forwarding messages require only a few numbers of links to their personal webbased e-mail. Overall, the results of the findings have contributed a new understanding to PWU research.
This article is not intended as the final word on measuring PWU activities in the workplace. Rather, it is an important step toward that end. Future research should address shortcomings of this study and try to enhance the PWU construct. First and foremost, further validations are needed, using new samples gained through random sampling. The sample used in this study consisted of a convenience sample of part-time MBA students as the majority. Other factors from the datasets that may influence the nature of personal web usage activities include respondents' positions in organizations, gender, age, and education. For example, it is likely that respondents who were younger and ranked lower in organizations were much more playful and tended to perform PWU frequently, while respondents with higher position in organizations generally will spend more time on performing administrating, coordinating, and managing types of work, and thereby, increasing the propensities of utilizing the Internet for in-formation seeking more often than lower ranking respondents do. Second, although the study tried to take various PWU activities into consideration, the content validity of the PWU dimensions may not have captured all the various underlying activities that actually exist in the workplace. For example, based on the normality test, personal interactive entertainment and personal downloading from the PWU dimensions were eliminated because most of the respondents admitted to not performing these activities. Incorporating these activities could lead to a non-linear relationship of PWU dimensions among other established measurements. Future researchers should examine the non-linear relationships between PWU and its determinants or consequences. And lastly, because the questionnaire asked the respondents about their non-productive behaviors of Internet usage and because the questions were based on self-reported items, there were still some possibilities that the results were somewhat biased toward positive behaviors, even if the web-based questionnaire specified clearly that it maintained anonymity and confidentiality.
CONCLUSIONS
The overall understanding of personal web usage in the workplace is still limited by the vagueness of defining proper Internet usage at work-a huge spectrum of personal activities can be performed via the Internet. By attempting to develop a PWU measurement model through empirical investigation, future research in the field of personal web usage (PWU) will find the measurement useful to investigate PWU based on each specific dimension (i.e., personal e-commerce, personal information seeking, or interpersonal communications), or to utilize PWU as a multi-dimensional construct. Researchers can also investigate the determinants that lead to PWU and the consequences of PWU behaviors. The development of a PWU construct will bring forward new research direction and new approaches to investigate and deal with issues of PWU in the workplace.
Future research can focus on organizational culture, technological infrastructure, norms, or employees' job characteristics, motivation, and work ethics could influence the nature of PWU. For example, employees' roles, status, and job descriptions generally come with Internet access privileges and these may sometimes dictate the amount of social interactions employees need to make. Also, employees' role, status, and job descriptions may also help researchers predict Internet usage patterns of each employee and advise better filtering and monitoring strategies to fit their jobs. Another issue that needs more attention is PWU motivational factors. Researchers could also investigate employees' motivation by examining the intrinsic rewards that come from engaging in personal internet activities.
This research provides a better understanding of the dimensions of a PWU construct, which includes personal external business, personal external socializing, and personal external interest and research. The research started with personal interviews to identify possible PWU activities, and then separate sets of data were collected to explore and confirm the validity of the three-dimensional PWU construct. Nomological tests suggested that two of the PWU factors-personal external business, and personal external interest and research-provided evidence of their predictive validity for non-workrelated visits. There are limitations to this study, however, and future possible research may try to improve it. It is hopeful that PWU instrument development will generate new research ideas by encouraging researchers to modify the instrument that eventually will lead to improved understanding of PWU's determinants and consequences.
